Abstract
and 5, respectively (1, 10) . PB1 is the core subunit of the trimeric viral RNA-dependent RNA 73 polymerase complex (PB1, PB2 and PA) which is responsible for transcription and replication
74
of the viral genome (1, 11) . PB1-F2 and PB1-N40 are not essential for virus replication, but 75 they can affect replication efficiency and contribute to pathogenicity (10,12). The outcome of reassortment events between two influenza viruses strongly depends 99 on the nature of the parental virus strains (for review see ref. (23) were repeated on different days using different stocks of plasmids.
9
Composition of the generated virus mixtures was determined by sequencing as from testing the null hypothesis that the expected mean difference between the groups is zero.
248
The mean difference between PB1 and HA+PB1 shown in Fig. 3 is adjusted for the difference The polymerase activity data ( Fig. 9) were adjusted for inter-assay variability by using avian H3 virus and 6 other segments from a human H2N2 virus (Fig.1a) segments with the corresponding segments of the 1968 pandemic viruses (Fig.1b) . We Kong/1/68 (HK) which inherited these segments from the avian virus parent.
274
We cloned the gene segments of Cal and HK into reverse genetics plasmid pHW2000
275
(26) and generated two pairs of recombinant viruses (Fig.1c) . The virus counterparts of each (Fig. 2a) . There was some variation of the peak ratios for PB1 HK
294
[h HK /(h HK +h Cal )] at individual positions (Fig.2b) , however, the mean peak ratio closely 295 correlated with the proportion of the virus with PB1 HK in the mixture with detection limit of
296
as low as 5% of the minor viral population (Fig. 2c) .
297
Passaging of initially equal virus mixtures resulted in enrichment by the virus with the 298 PB1 segment of HK in the majority of replicates (Fig. 3) . Effects of similar magnitude were 
302
To corroborate these findings, we studied competition of the PB1 segments during the 303 process of virus preparation from reverse genetics plasmids (37,38). Viruses were generated 304 using nine plasmids, namely, seven non-PB1 plasmids required for the preparation of either (Fig. 4b) . These experiments confirmed that 308 the avian-origin PB1 HK alone increases competitive fitness of the human virus Cal.
309
We then tested the effect of the PB1 segment on viral replication and transmission in 310 guinea pigs in two independent experiments (Fig. 5) housed with the inoculated group was observed (Fig. 5a) . Sequencing of the viruses in nasal (1). In accord with the common practice, we generated genomic cDNAs of Cal and HK using 329 a set of previously described cloning primers designed to match the conserved parts of the (Fig. 6) , indicating that the U/C 339 variation in position 4 of PB1 Cal had no significant effect on competitive virus fitness. (Fig. 8b) . We determined complete sequences of the PB1 segments in polymerase complex containing avian PB1 (Fig.9) is the most plausible explanation.
387
Our experiments have been conducted in human cells, and they were supported by 388 transmission studies in a guinea pig model. However, we cannot exclude that the reassortment 389 between avian and human parents of the pandemic virus occurred in some intermediate host,
390
such as swine or, less likely, species of domestic gallinaceous poultry (Fig.1a) . In this view,
391
it would be interesting to test, whether the avian PB1 segment also confers an advantage in 392 these species.
393
Recent studies revealed that the complete set of eight vRNA segments is incorporated 
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